Long-term memory (LTM) of fear stores activity dependent modifications that include changes in amygdala signaling. Previously, we identified an enhanced probability of release of glutamate mediated signaling to be important in rat fear potentiated startle (FPS), a well-established translational behavioral measure of fear. Here, we investigated short-and long-term synaptic plasticity in FPS involving metabotropic glutamate receptors (mGluRs) and associated downstream proteomic changes in the thalamiclateral amygdala pathway (Th-LA). Aldolase A, an inhibitor of phospholipase D (PLD), expression was reduced, concurrent with significantly elevated PLD protein expression. Blocking the PLD-mGluR signaling significantly reduced PLD activity. While transmitter release probability increased in FPS, PLD-mGluR agonist and antagonist actions were occluded. In the unpaired group (UNP), blocking the PLD-mGluR increased while activating the receptor decreased transmitter release probability, consistent with decreased synaptic potentials during tetanic stimulation. FPS Post-tetanic potentiation (PTP) immediately following long-term potentiation (LTP) induction was significantly increased. Blocking PLDmGluR signaling prevented PTP and reduced cumulative PTP probability but not LTP maintenance in both groups. These effects are similar to those mediated through mGluR7, which is co-immunoprecipitated with PLD in FPS. Lastly, blocking mGluR-PLD in the rat amygdala was sufficient to prevent behavioral expression of fear memory. Thus, our study in the Th-LA pathway provides the first evidence for PLD as an important target of mGluR signaling in amygdala fear-associated memory. Importantly, the PLDmGluR provides a novel therapeutic target for treating maladaptive fear memories in posttraumatic stress and anxiety disorders.
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1. Introduction 1.1. Storage of long-term memory (LTM) plays an important role in pathological states of fear and anxiety. However, the mechanisms underlying these conditions are yet to be understood. Fear potentiated startle (FPS) is an ideal translational paradigm for studying memory mechanisms of anxiety and fear in humans (Grillon, Ameli, Woods, Merikangas, & Davis, 1991; Grillon & Davis, 1997; Grillon et al., 2011; Schmitz, Grillon, Avenevoli, Cui, & Merikangas, 2014) and animals (Campeau & Davis, 1995a , 1995b Kazama, Schauder, McKinnon, Bachevalier, & Davis, 2013; Parsons & Davis, 2011; Sananes & Davis, 1992) . In FPS (a classical conditioning paradigm), a neutral conditioned stimulus (CS, tone) paired with an aversive unconditioned stimulus (UCS, a footshock) results in fear associated learning, where subsequent CS alone elicits fear as heightened startle responses (Davis, 1986; Davis, Falls, Campeau, & Kim, 1993) . Hence, FPS is an appropriate model to investigate the physiological and neurochemical mechanisms expressed during long-term memory of specific cue-induced fear conditioning.
1.2. The amygdala is an essential brain area that is involved in anxiety, fear, and other forms of emotional learning and memory (Johansen, Cain, Ostroff, & LeDoux, 2011; Rogan, Staubli, & 
